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CHAPTER I 
THE PROBLEM 
Analysis of achievement - in a -modern school system aims 
t o provide school administrators with data applicable to the 
organization and administration of schools in their charge. 
It supplies the factual basis required for the progressive 
solution of curriculum and guidance problems. 
The Frank Ashley Day Junior High School in Newtonville, 
Massachusetts, could be called typical of modern junior high 
schools that are part of good school systems. How thorough-
ly it prepares its students has never been statistically 
measured. 
For a number of years, all students have been given a 
battery of achievement teste in each of the grades, seven 
through nine. These teste were the Stanford Achievement 
Teste in Reading: Paragraph Meaning, Word Meaning, Language 
Usage, Spelling; and Arithmetic: Fundamentals and Problem 
Solving. The results of these teste have been used indivi-
I
I dually for pupil appraisal and counseling. 
attempt has been made to study the group data available from 
However, no 
[! 
I 
such testing as a means of evaluating over-all pupil accom-
pliehment in these areas. 
I. THE PROBLEM 
I 
Statement of the problem. The purpose of this study was 
I to determine the progress, or lack of it, as measured by the 
=-=-===-
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Stanford Achievement Teat results of the class of 1950 and 
the class of 1951. The intention would not be to make a 
statistical analysis of the tests themselves, but rather a 
statistical study of the adequacy of the present program as 
a whole with specific attention given to group progress from 
the seventh to the ninth grades. 
Scope of the study. This study deals with the analysis 
of the achievement test results of the classes of 1950 and 
1951 of the Frank A. Day Junior High School in Newtonville, 
Massachusetts. Of one hundred and sixty-one students in the 
class of 1950, one hundred and twenty were consecutively 
tested throughout the three years at the junior high school. 
This represents a seventy-five percent sampling of the origi-
nal one hundred and sixty-one. Of the one hundred and eighty 
students in the class of 1951, one hundred and thirteen, or 
sixty-two percent, were consecutively tested. To make group-
growth analysis valid, statistical analysis will be confined 
to only those students tested each of the three years. These 
samples are considered to be adequate and representative of 
the original populations, respectively. 
Justification for the study. To determine whether or not 
there is progress in achievement or lack of achievement by the 
students of the Day Junior High School is justifiable. 
For the administration, checking the educational achieve-
______ \_:ent of a school and/or the community as a whole against natio"l 
al norms, would then have one of the more valid means of point-
ing out weaknesses of the educational program. Local norms for 
each grade throughout the city would logically follow from fur-
ther studies of this same nature made on a city-wide basis. 
In the Frank A. Day Junior High School, with consistent and 
consecutive analysis made each year of the achievement testing, 
a school profile by grade levels could be prepared. Each clase 
profile could then be compared with its grade profile. 
For guidance, this study would make it possible to select 
those needing remedial attention in terms of their Stanford 
achievement performance, and then to apply the thorough type 
or diagnostic test to selected individuals in order to de-
termine within closer limits the nature of their educational 
needs. A study of this nature could also be of value as a 
basis for case studies of individuals.l/ 
In every school there should be a wide development of the 
program of evaluation, and closer integration with curriculum 
construction. With supervision and guidance, it is highly 
desirable. 
Summary of aims. The aim of this study, therefore, was 
to make an analysis in approved statistical form of the group 
data from the Stanford Achievement Tests--Advanced Battery -
Partial Form D--for the seventh, eighth, and ninth grades of 
the class of 1950 and the class of 1951 for the purpose of 
1/ Stanford Achievement Test, World Bobk Company, 19~0. 
3 
evaluating the efficiency of the school in influencing group 
progress in the areas tested. 
. 
CHAPTER II 
REVIEW OF LITERATURE 
"There appears to be no lack of interest in 
the giving of tests," wrote Beers, "but what 
to do with the results once they have been 
assembled, is shrouded in black mystery for 
many teachers and school authorities."l/ 
As this paper is concerned with one major use of achieve-
ment test results, it seemed reasonable to question what other 
uses of test results were commonly employed and which, accord-
ing to the thoughtful opinion of the majority of writers, were 
considered the most adequate. Therefore, this chapter will be 
concerned with a review of literature on adequate ways of using 
achievement test results. 
Introduction. In the presentation of this review, the 
following statement by Walter W. Cook£/is borne in mind: 
1/ 
The specific uses of an educational measuring 
device are limited largely by the ingenuity 
and incite of the designer and user. To state 
the uses in detail is beneficial to the student, 
but he should recognize that it is the education-
al sophistication of the writer that is being re-
vealed, not the limitations of educational measure-
ment.J/ 
Fred s. Beers, "The Human Side Of This Testing Business", 
Educational Record, XVII (October, 1936), p. 578. 
Walter W. Cook, "The Functions of Measurement in the 
Facilitation of Learning". Educational Measurement, 
Chapter I. Edited by E. F. Lindquist. Washington, D. 0.: 
American Council on Education, 1950. 
J./ Ibid., p. 3. 
5 
Tyler and Frutcheyl/point out that tests should be so con-
structed and used as to promote rather than hinder important 
educational values. Therefore, studies of the uses and effects 
of tests are essential to the sound development of educational 
testing. He says, "The characteristics significant for an 
achievement test are determined in any particular case by the 
uses to which the test is put and the effects resulting from 
such uses."~ 
In connection with the discussion of the uses of standard 
tests, it is interesting and profitable to consider some of 
the advantages and benefits derived from the wise and careful 
use of them. Lincoln and Workmanl/state six such advantages 
and benefits: 
(1) Standard tests provide definite objective, and 
fairly dependable information about the traits 
and abilities of individuals and groups. 
(2) Standard tests provide a means for the fairly 
accurate measurement of progress. 
(3) Standard tests serve as valuable incentives for 
improvement. 
(4) Standard test norms furnish definite, easily 
comprehended standards of attainment. 
(5) Standard tests indicate where special attention 
is needed. 
Ralph W. Tyler and F. P. Frutchey, "Achievement Tests in 
Colleges and Universities'~ Review of Educational Research, 
V (December, 1935) p. 492. 
Ralph W. Tyler and F. P. Frutchey,~· cit., p. 491. 
E. A. Lincoln and L. L. Workman, Testing and The Use of 
Test Results. New York: The Macmillan Company, 1935. 
Pp. xi ~ 317. 
6 
I 
(6) Standard tests furnish dependa£.1 e measures of 
the efficiency of instruction.JI 
It was Flanaga~who also pointed out that test scores 
are important and of great worth to the extent that they can 
be interpreted in terms of capabilities, abilities, and ac-
complishments of educational significance.J/ 
Classification of Uses. The Stanford Achievement Test, 
Directions for Administering,~would classify the uses of 
achievement tests two ways: 
In genera.l, the uses to which test scores may 
be put fall under two main divisions; namely, 
administration and guidance. There is no clear-
cut line of demarcation between these two areas, 
however; and certain uses of test scores might 
in one situation be considered primarily as ad-
ministration, while the same uses in a different 
situation would properly~oe considered as part 
of the guidance program.j/ 
Lincoln and Workma~se a fourfold classification for the uses 
of standard tests. It is as follows: 
J./ 
!.±/ 
(1) Survey 
( 2) Experiment 
(J) Individual Diagnosis 
( 4) Drill 
E. A. Lincoln and L. L. Workman, ~· ~. ,Pp. Jl-35· 
John C. Flanagan, "Units, Scores and Norms in Educational 
Measurement". Educational Measurement, Chapter~~ Edited 
by E. F. Lindquist. Washington, D. C.: American Council 
on Education, 1950. 
Ibid., p. 695. 
Truman L. Kelley, Giles M. Rush, and Lewis M. Terman, Stan-
ford Achievement Test, Directions for Administering. Yon~ 
on-Hudson, N. Y.: World Book Company, 1940. Pp. 15. 
Ibid., p. 9. 
Lincoln and Workman, ..QD. cit., p. 27. 
7 
II I) 
·II 
If As there appeared to be as many different types of class1f1ca-
1 
tions. as there were authors, it was felt that the following 
classification, a composite of most, would lend itself more 
readily to the identification of adequate uses of achievement 
test results: 
( 1) Survey 
(2) Evaluation and Improvement of the Instructional 
Program 
(3) Pupil Classification 
(4) Individual Diagnosis 
(5) As a Major Supervisory Device 
Survey. Lincoln and Workman summarize the survey use of 
achievement test results by saying: 
The . object of testing for survey purposes is 
to discover facts about groups rather than 
individuals. The tests are given in order to 
get information about claj!es, grades, schools, 
and whole school systems. 
They indicate that the results considared are group averages, 
not the performances of individuals. This type of survey was 
the first use to which achievement tests were put. The tests 
were employed to determine whether or not the classes, grades, 
and schools of a community were attaining the level of growth 
set up by the national norms. The survey may also be used to 
pick out individuals of the group who need further intensive 
study. The latter will be discussed under the heading: In-
dividual Diagnosis. 
l .v Lincoln and Workman, o . cit., p. 28. 
8 
Survey testing of educational achievement has become a 
large and well-established part of school surveys. Caswelll/ 
traces briefly the history of the use of tests in surveys. 
Whereas in 1911 the appraisal of instruction was based on an 
inspection of the teaching by a surveyor, achievement testa 
were given some recognition in a 1913 survey, and considerably 
more use was made of them in 1914 in the Butte, Montana, survey 
In the Cleveland, Grand Rapids, and the St. Louis surveys of 
1916 and 1917, under the influence of Charles H. Judd, achieve-
ment testing was raised to a height that has set a standard for 
all subsequent surveys. Testing in these cases is of the sur-
vey type¥/in which emphasis is placed on group results, and 
the value of instruction is appraised accordingly. 
Mort and Gatesf/in speaking of the particular norms used 
for comparative purposes, point out that although it makes no 
difference in the results obtained whether age or grade norms 
are used, grade scores are generally more convenient. However, 
they feel that it is obvious that a reliable comparison cannot 
be expected from either of these two methods, unless the age 
distribution in the communities to be compared are reasonably 
comparable.!:!/ 
1/ Hollis Leland Caswell, City School Surveys. Contributions 
to Education, NO. 358. New York: Teachers College, Columbia 
University, 1929. Pp. 25. 
£1 Walter Crosby Eels, "Use of Standard Tests in 72 Published 
School Surveys", School Life, XIV (May, 1929) p. 168. 
J./ 
4/ 
Paul R. Mort, and Arthur I. Gates, The Acceptable Uses of 
Achievement Test. Bureau of Publications. New York: 
'l'eachers College, Columbia University, 1932. Pp. iv + 85. 
Ibid • .,J.. _p_. _3. 
9 
One of the most common uses of test scores is checking 
the educational achievement of the community against national 
norms, according to the Stanford Achievement Test. A second 
major administrative use of test data is the "evaluation of 
performance of local groups in relation to the administrative 
unit as a whole. 1111 
2/ Gree~explains how through standard test comparisons a 
teacher may discover what should be expected of her class and 
the extent to which it is progressing over the year. Not only 
may the teacher compare her class with another, but she may 
also make comparisons within the group itself. This, Greene 
feels, acts as a stimulant to both teacher and pupil alike.J/ 
~ Douglass discussed the effect of state and national test-
ing on secondary schools. The chief objections related to 
(1) the artificial determination of objectives and methods, 
(2) the fact that all instructional activities are directed 
toward cramming things measured by examinations, and (J) the 
overemphasis on traditional subject matter.2/ 
y 
y 
Kelley, Rush, and Terman, ££· cit., p. 10. 
Harry A. Gree~ The Use and Interpretation of Educational 
Tests. New York: Longmans, Green and Company, 1929. p. 49 
Ibid., Pp. 48-9. 
Harl R. Douglass, 11 The Effects of State and National Test-
ing on the Secondary School 11 • School Review, XXXXII 
(September, 1934), 497-509. 
Harl R. Douglass, "The Effects of State and National Test-
ing on the Secondary School". School Review, XXXXII 
(September, 1934), p. 499. 
In 1946, the School Committee of the City of Cambridge, 
Massachusetts, 11 ordered 11 a comprehensive survey of the city y 
school system. Wylma Curtin made a complete achievement test 
survey and a subsequent analysis of the survey. In order to 
compare the mean score of the Cambridge pupils in each grade 
in each one of the sub-tests with the mean score of the nation-
al norm, Miss Curtin used Fisher's Test of Significance~ The 
same test of significance was employed in the analysis of a-
chievement test results of the Frank A. Day Junior High School 
in this study. 
In a study of this kind, however, it should be noted here 
that in the interpretation of test results, the assumption is 
commonly made that the curriculum is the same in all of the 
classes and schools which have been tested. This assumption 
is made when test results are used to draw conclusions con-
cerning the quality of the teaching, or the diligence of the 
pupils. It is equally true that this same assumption is made 
when comparing the work in the different groups in any way, 
along with suggestions as to the cause of its variation. In 
speaking of variation observed in the work of schools through-
out a state, Monroe~omments as follows: 
2/ 
J/ 
Wylma R. Curtin, "Educational Measurement and Instructiona 
Research". Cambridge School Survey, Section VI. Directed b 
Alfred D. Simpson. Cambridge, Mass.: School Committee, 1946 
Pp. 167-195. I 
Henry F. Garret, Statistics in Psychology and Education. 
New York: Longmans, Green and Company, 1947. Pp. 191-3. 
Walter S. Monroe~ "Dependability and Value of S\lrvey Types 
of Investigation', School and Society, XXXVIII ~October 21, 
1933), 517-22. 
ti 
A large proportion of the variability of 
school averages in a statewide survey of 
pupil achievement is doubtless due to 
differences in the objectives towards 
which the instruction in the several 
schools is directed. It may well be that, 
when the objecti vee are conside.red, a 
school occupying a relatively low position 
in the distribution of average scores re-
presents a higher degree of instructional 
efficiency than g~e occupying a relatively 
higher position.J/ 
Evaluation and Improvement of the Instructional Program. 
"Educational tests," observes Flanagan, "are 
means of obtaining the basic data for evaluating 
the effectiveness of the instructional process 
and the school system. The guiding principle in 
any study of the test results of the students in 
a school system should be the improvement of the 
learning procedures so as to accelerate the rate y 
at which the goals of education are being reached." 
Fl anagan feels that there would be much less 'unreasonable 
evaluation' of instructional personnel or procedures and more 
attention given to the slow students if the information sup-
plied by the test publisher for the proper use of test results 
was not so misleading or inadequate.J/ He points out that 
"One of the major uses claimed for educational 
achievement tests is an evaluation of the con-
tent and organization of the curriculum and of 
the quality or effec~~veness of instruction in 
individual schools. 11E:/ 
In order to do this properly, however, Flanagan notes that 
measures of school achievement for purposes of evaluation in 
1/ Monroe, QQ· cit., p. 519. 
Y Flanagan, Q:Q• cit., p. 761. 
J/ loc. cit. 
4/ o~. cit • , p. 742 . 
1.2 
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general must be supplied with norms adapted for that purpose; 
that is, "They must have norms descriptive of distributions of 
school averages for defined populations of schools."l/ 
Coo~states that one of the most ~mportant criterions of 
the value of an E.Chievement test is the degree to which it 
directs teaching and learning procedures into desirable 
channels resulting in the achievement of the most acceptable 
objectives.l!From the words of Greene~ 
The modern teacher uses tests to determine 
whether his emphasis has been properly placed 
and the desired habits and skills properly 
developed rather than just a device to test 
teaching efficiency. The good teacher can de-
termine from comparisons with other classes 
whether the act of teaching itself may not be 
improved. Tests can determine the validity 
of almost every one of your teaching devices. 
Through the use of large quantities of test 
materials, the unanswerable questions of th•~ 
classroom teacher can begin to be answered.;y 
Mort and Gate~say that "Along with the comparison of 
actual test results should al~ays go a consideration of the 
relative breadth of the curriculum. 11J./ 
11 Flanagan, loc. cit. 
Y' Cook, .Q.B. cit • 
J/ Cook, .Q.B. cit., p. 41. 
}j/ Greeffl .Q.12 • cit • 
.5.1 Gree~ .Q.12. cit., Pp . 48-9. 
y Mort and Gates, .Q.12. cit • 
11 Mort and Gates, .Q:Q. cit., p. 6. 
J 
As further proof of this statement, Ralph Tyle~of the 
University of Chicago claims that achievement tests provide the 
means for determining the effectiveness of a course of study. 
When it becomes clear that a particular course 
brings about some of the desired changes in be-
havior, but not others, it raises the question 
as to what is wrong with the course if it does 
not attain certain of the purposes desired. 
This focuses attention upon possible modifica-
tion of content at those points where the course 
needs to be improved, and it stimulates2~ro­posals by teachers for experimentation.~ 
Achievement tests are used to provide the means for determining 
whether a given experimental program is more effective than the 
previous one. Such use of tests results, Tyler feels, stimu-
lates further development of understanding and skill on the 
part of the teachers by giving them an effective means of in-
3/ 
vestigating instruction.-
Lincoln and Workma~believe that standard achievement 
tests are of a great value to scientific experimentation in 
education. They may be used to determine the relative efficacy 
of several methods ot teaching.j/ 
1J 
y 
11 
J:J:/ 
.5/ 
Ralph W. Tyler, "The Functions of Measurement in Improving 
Instruction". Educational Measurement, Chapter II. Edited 
by E. F. Lindquist. Washington, D. C.: American Council 
on Education, 1950. 
Tyler, .Q:Q. cit., p. 60. 
Tyler, loc. cit. 
Lincoln and Workman, 
.Q.:Q • cit • 
Lincoln and Workman, .Q;Q. cit., Pp . 28-9. 
1.4 
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Stanford Direction lists a use of tests in the analysis 
of achievement within a given school (a school profile with 
the profile of each class for purposes of comparison). Re-
sults can be used for homogeneous grouping. The directions 
suggest . that sub-teste be distributed eo that the teacher will 
know how her group varies and will be aided in planning her 
work. Along with the improvement of the instructional program, 
it was suggested that it would be entirely feasible to begin 
the differentiation of education at the junior high school 
level so as to provide each individual a type of education 
suitable for his needs. 
A major area within the field of guidance for 
using teat scores is concerned with the special-
ization of training which,in many situations, 6/ 
begins as ~arly as the junior high school level. 
Gree~looke on achievement tests as a valuable aid to 
the classroom teacher. He says that the teacher may diagnose 
the condition of her class as soon as it comes to her through 
standard tests. Background, weaknesses, and strengths of the 
class as a whole, known in advance, would make for a more 
effective school year. This also gives a good foundation on 
which to check progress. As the class moves along, teste 
would reveal whether it is moving together or whether certain 
sections are in need of special attention. 
17 Kelley, Rush, Terman, .Q.:Q. cit . 
y Kelley, Rush, Terman, .Ql2. cit., p. 10 • 
Jl Greene .QQ· cit., p. so . 
-------~===================-=-~==-==~-==========================================~=========== 
A word of warning is injected by Tyle;Ilwhen he says that 
there is some question as to the satisfactory use of the usual 
achievement tests as the sole basis for drawing any conclusions 
about the instructional program. The customary tests, con-
tinues Tyler, do not measure many of the objectives that the 
better teachers are striving to develop, and conversely, good 
resul ts may be obtained by the use of teaching methods which 
actually may do some harm, such as overemphasis on drill, and 
memory work. 
Pupil Classification. In the problem of articulation 
from secondary school to college, or from elementary school to 
secondary school, where there is apt to be a failure in tech-
niques and procedures for abridging these transitional points, 
achievement test results may also be used. Chauncey and 
Frederikse~feel that 
. .. the problem can be handled fairly well 
through educational records, provided that 
grades in specific subjects ar~,based on 
reliable tests of aehievement.JV 
They state that it is necessary to organize a unified procedure 
of achievement testing and record keeping and to see that ade-
quate elementary school records accompany each student to the 
secondary school. 
Ralph W. Tyler, "Evaluation : A Challenge and an Opportunity 
to Progressive Education", Educational Record, XVI (January 
19 3 5 ) ' p . 124 • 
2/ Henry Chauncey and Norman Frederiksen, 11 The Functions of 
Measurement in Educational Placement". Educational Measure-
ment! Cha~ter IV. Edited by E.F.Lindquist,washington,D.C.: ~ can Oouncil on Education, 1951. · 
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In their writings on college admissions, Chauncey and 
Frederiksenl/say that a verbal score is more highly predictive 
of success in the physical sciences; but they go on to say that 
Where the situation requires more refined 
differentiation, tests of achievement in 
particular subject fields may be needed in 
addition to the aptitude tests. Such a-
chievement tests may, indeed, serve as im-
portant supplements to measures of scholastic 
aptitude, since they operate on the principle 
that a reliable and unbiased measure of past 
performance in a given area provides one of 
the best means for pre~~cting future per-
formance in that area.~ 
The purpose of pupil classification as stated above by 
Chauncey and Frederiksen is to reduce the chain of individual 
differences in instructional groups and thus make instruction 
and ~he educational environment more nearly suited to the needs 
of each indi vidua.l student. One of the best means of classi-
fication is by achievement test results. 
GreenJ/mentions grade level scores as a valuable aid in 
pupi l classification. 
11 
y 
J./ 
!Y 
The technique is as simple and as valuable 
regardless of whether complete re- classi-
fication of a school or a grade is planned, 
or merely the proper placement of a few new 
pupils entering the4 •. ~ ystem for the first time is undertaken.~ 
Chauncey and Frederiksen, loc. cit. 
Chauncey and Frederiksen, loc. cit. 
Green) 
.!ill· cit • 
Greene ~· cit., p. 54. 
:1.7 
He claims that a purposeful use of such a record will reveal 
indespensible information about the pupil. The chief defense 
for the method, according to the author, is its simplicity. 
Achievement test records can aid in handling disciplinary cases 
when. it is detected that such cases are due to lack of moti-
vation by the teacher. 
Mort and Gategl/do not recommend using achievement tests 
as a simple basis for the placement of pupils in grades (and 
for their classification into ability groups, or homogeneous 
groups within grades). He feels that such an important step 
should be taken only after due deliberation. Stenquie~how­
ever, says that grouping pupils in and within classes on the 
basis of achievement test scores in successive subjects has 
become a typical use of educational data. In his chapter on 
11 Recent Developments in the Use of Tests", the research liter-
ature relating to types of uses of tests was organized under 
four headings: Determining and evaluating administrative 
policies; Setting up objectives and evaluating the products of 
the educational program; Evaluating methods of teaching; and 
Improvement of learning.JI 
1/ Mort and Gates, Q2· cit., p. 18. 
Y John L. Stenquist, "Recent Developments in the Uses of 
Tests". Review of Educational Research, III (December, 
19.3.3L 49-61. 
Jl Stenquist, Q£· ~·· Ep. 49-50. 
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Individual Diagnosis. Mort and Gatea1fclaim that one of 
the most important uses of the achievement test is the diag-
nosis of the individual needs of the student. He does not 
mean solely the unveiling of those needing remedial work, but 
more the uncovering of the possibility of omitting parts or a 
whole of the subject entirely. Often, too, the need for en-
tirely new materials in the pupil 1 s program is indicated. 
Test scores may be of value for case studies of individual 
pupils. The teacher may watch the performance of a child from 
year to year and 11 can concern herself with that child as a 
specific educational problem when performance in any area be-
comes atypical in the light of past performance 11 , according 
to the Stanford Achievement Test, Directions for Administer-
ing.:?:/ 
Because the units of equated scores are ap-
proximately comparable from level to level, 
it is possible to determine whether the in-
dividual is maintaining the same relative 
standing in a subject from year to year. 
The difference between average equated scores 
can be expressed in terms of months of grade 
or months of educational age to give an in-
dication of tne rate of growth in average 
achievement.:J/ 
Coo~says that the results of testing should be portrayed in 
graphic form showing growth from year to year in each of the 
11 Mort and Gates, ~· cit., P· 8. 
2/ ICelley, Rush, and Terman, ~· cit., p. 11. 
J./ Kelley, Rush, and Terman, loc. cit. 
!±/ Cook, ~· cit., p. 28. 
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areas tested. The test record should be in the hands of the 
teacher in the permanent record folder. Flanaganl/also em-
phasizes the graphic profile for each student: 11 ••• in which 
some type of equating of the test scales of the different tests 
be affected." He points out the following, however: 
Grade score equivalents and centile ranks 
quite frequently are plotted on such pro-
files, even in many cases where these scores 
and ranks are based on very dissimilar norm 
groupe and are, therefore, known to en~9urage 
misrepresentation on graphic profiles.~ 
The use of derived scores having a common scale do tend to 
make the scores comparable and lend themselves well to graphic 
profiles of an individual. 
Measurement which includes achievement testing before and 
after counseling might be one of the most direct, scientific, 
and reliable approaches to the problem of validating counsel-
ing, says Darley and Anderson.11Numerous attempts have been 
made to evaluate counseling, and Williamson and Bordi~urged 
this approach particularly with problems in individual counsel-
ing dealing with educational and vocational guidance and plan-
Flanagan, QE· cit., p. 704 . 
loc. cit. 
John G. Darley and Gordon V. Anderson, "The Functions of 
Measurement in Counseling". Educational Measurement,Chapter 
III. Edited by E. F. Lindquist. Washington, D. C.: American 
Council on Education, 1950. 
E. G. Williamson and E. S. Bordin, "Evaluating Counseling 
by Means of a Control Group Experiment", School and Society 
LII (November 2, 1940), 434-40. 
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ning. As Gre~bserves : 
... the more that is known about each child's 
weaknesses and strengths, the greater are the 
possibilities for success on the part of the 
teacher instructing the group. 
The child 1 s trouble can be helped by devising individual reme-
dies based on the individual diagnosis made from test results. 
The individual diagnosis use of achievement tests is con-
II 
sidered to be of the highest importance by Lincoln and Workman. 
After diagnosis, a program should be planned for the child 
which will best fit his needs as indicated by the test scores. 
Flanaganl/reiterates that in order to plan an instructional or 
remedial program for an individual pupil, it is most important 
to have accurate information of the pupil 1 s achievement test 
results in various fields in order to compare scores. 
In the words of Coo~ 
The common criteria of need for remedial 
instruction have been (1) discrepancy be-
tween measured intelligence and achieve-
ment in a given area, and (2) achievement 
status below grade status in a given area. 
However, Cook feels that the only measure of what an individua 
should achieve in a particular area is past achievement in that 
area. When progress in that area has stopped, as indicated by 
achievement tests, or progress is slow or has stopped alto-
gether, remedial attention should be given. 
Y Gree~ .Qll· cit., p. 51. 
6/ Lincoln and Workman, Q£• cit., p. 30. 
Jl Flanagan, Q£· cit . , p. 704 . 
' 
4/_ Cook, op. 
Stanfordlland Mort and Gate 2 agree that achievement tests 
are needed to select those who need remedial attention. Be-
fore undertaking to administer the achievement test, however, 
teachers and supervisors may well consider whether their own 
objectives for the subject under consideration demand as great 
achievement as is presupposed by the test itself. 
Individual test results make it possible 
to ascertain which pupils in each class J1 
are in greatest need of remedial teaching. 
That the difficulties of all the Class be analyzed from the 
results is recommended, but recognition is made of the im-
practicability of it as either time or material is often 
lacking. 
As a Major Supervisory Device. Ralph Tyleri/comments on 
older methods of supervision which consisted largely of class-
room visitation and subsequent conferences. It was during the 
conferences that the supervisor critized the materials and 
procedures used by the teacher. Tyler feels that this method 
could and should be supplanted by a new approach of studying 
achievement test results. In this method the focus of super-
vision is upon the students and their achievement, rather than 
Kelley, Rush, and Terman, ~· cit., p. 10. 
Mort and Gates,~· cit., p. 21. 
Mort and Gates, loc. cit. 
Ralph W. Tyler, 11 The Functions of Measurement in Improving 
Instruction". Educational Measurement, Chapter II. Edited 
by E. F. Lindquist. Washington, D. C.: American Council 
on Education, 1950. p. 60. 
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on the teacher and his procedures. The autho claims that the 
new approach has a marked advantage over older methods due to 
the fact that it causes him to be as much interested as the 
supervisor in noting difficulties and working out solutions. 
In much of the earlier testing literature, and even in 
that of more recent date, it has been stated that achievement 
tests could be used to appraise the work of teachers, princi-
pals, and even supervisors. Achievement test results are not 
to be ignored in judging the work of a teaeher,~ut it must be 
realized that the teacher's influence is only one factor am'ong 
many conditions which determines the level of the child's per-
formance. 
Test results from a class may be taken as 
suggestive evidence of the quality of teach-
ing, to be confirmed or refuted by other 
lines of evidence, but never to be us~~ as 
the sole or even principal criterion.~ 
Review of l! Survey Made of the Uses of Test Results in 
Secondary Schools. Traxle~ study on the uses of test results 
1/ 
y 
J.l 
Tyler, QQ· cit., p. 60. 
Charles W. Knudsen, Evaluation and Improvement of Teaching, 
Chapter VIII, "Evaluation of Instruction by Means of 
Standardized Test", Pp. 285-320. Garden City, New York: 
Doubleday, Doran and Company, Inc., 19)2. 
A. S. Barr, "Measurement in the Supervision and Improvement 
of Teaching", Twenty-second Conference on Educational Mea-
surement, Pp. 25-Jl, Bulletin of the School of Education, 
Indiana University, XII (December, 19J5),No. 1. Bloomington 
Indiana: Bureau of Oo~perative Research. I 
Arthur E. Traxler, "The Use of Test Results in Secondary 
Schools", Educational Records Bulletin, No. 25. Educational 
Records Bureau, October, 1938. 
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in the seconda~y school revealed many interesting facts. His 
study was based on the replies to a questionnaire received 
from one hundred and fifty-three schools, of which one hundred :. 
and forty were independent schools, and thirteen public schoolJ . 
The following findings were indicated by the data: 
y 
(1) Cumulative Records. More than ninety per cent 
of the schools use test scores in maintaining 
cumulative records of their pupils. There is 
ample evidence that the cumulative test records 
are used extensively by administrators and 
teachers, and also by counselors in schools 
having a counseling program. The replies in-
dicated that administrators utilize test re-
sults regularly in more than four-fifths of 
the schools,and that teachers and counselors 
in somewhat less than half of the schools make 
regular use of the results. The reply from 
only one school stated that the cumulative test 
records were not used at all. The cumulative 
records are not at present widely used in ex-
plaining achievement to parents and pupils. 
Only about one school in twelve makes a practice 
of showing the cumulative test records to parents 
regularly, and only one in six shows the cumu-
lative records to pupils as a regular practice. 
However, the majority of the schools occasionally 
utilize the data in conference with parents or 
pupils. 
(2) Reporting to Parents. Less than fourteen per cent 
of the schools make regular reports of test re-
sults to parents, but more than three-fourths of 
them make some use of test results in reporting. 
The most common way of informing the parents a-
bout the test scores is to explain them in con-
ference, although a few schools send the results 
of tests to the home. In general, most of the 
schools inform the parents about test scores when 
an occasion arises in which the parents need this 
information; but few of them present the results 
to the parents at regular intervals as a matter 
of practice. 
1/ Traxler, QQ· cit., Pp. S6-62. 
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( 3) Marking. Approximately two-thirds of the schools 
co6perating in this study do not use the results 
of comparable tests in marking their pupils. In 
sl·ightly more than thirteen per cent of the schools, 
all departments utilize the test scores in marking, 
while in about nineteen per cent some, but not all 
the departments, base marks partly on the results. 
The use of test scores in marking is more extensive 
in English, French, and Mathematics than in the 
other departments of the secondary schools. 
(4) Comparing Achievement with that in Other Schools. 
More than four-fifths of the schools use teet re-
sults in comparing the achievement of their pupils 
with that of pupils in other schools. Nearly 
ninety per cent of other schools using test scores 
in this way state that they take academic aptitude 
into account in making the comparisons, and more 
than eighty-four per cent state that they keep in 
mind the difference that may exist between the 
purposes in certain courses and the purposes of 
the tests themselves. 
(5) Re-direction of Teaching Emphasis. Six in every 
seven schools in the study use test results in 
analyzing the achievement of classes in order to 
re-direct the emphasis in teaching . This use of 
tests is more extensive in English and Mathematics 
than in the other departments. 
(6) Diagnosis and Remedial Treatment. All but six of 
the one hundred .and fifty-three schools state that 
they employ test results in studying the diffi-
culties of the pupils for purposes of corrective 
or remedial treatment. In the majority of the 
schools, the diagnosis of difficulties is done by 
the head of the school, or by classroom teachers, 
although in some of the schools, counselors, per-
sonnel officers, psychologists, or other special-
ists are available for this work. 
(7) Appraising Instruction. In more than three-fourths 
of the schools, the results of the tests are em-
ployed in appraising efficiency of instruction. 
In the majority of the schools, the appraisal is 
made by the head master. Classroom teachers also 
make an evaluation independently for their own 
subject in more than half of the schools. Ninety 
per cent of the replies state that the ability of 
the pupils in each class is taken into consider-
ation before conclusions are reached about the ef-
ficiency of instruction. 
25 
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-~ { 8) Admission of New Pupils. It should be kept in 
mind that nearly all the schools in the study 
are independent schools and that the problem 
of admitting candidates is important in these 
schools, although it is not one that is met in 
public secondary schools. About three-fifths 
of the schools employ test results in reaching 
decisions on the admission of candidates. Tests 
of intelligence and reading are most often used 
in the entrance test battery, although a con-
siderable number of schools also administer 
various types of achievement tests to candidates 
for admission. 
(9) Placement of Pupils in Class. Slightly more than 
sixty per cent of the schools state that they use 
test results when placing new pupils in class. It 
will be observed that the proportion of the schools 
employing tests for this purpose is nearly the 
same as the proportion using tests in the ad-
mission program. 
{10) Homogeneous Grouping. Somewhat leas than half of 
the schools answering the questionnaire use test 
scores in setting up homogeneous groups. The 
proportion of th&se schools employing test s cores 
in this way may be smaller than in an unselected 
group of schools, since the enrollment in some of 
the private schools is not large enough to make 
homogeneous grouping feasible. There is wider use 
of test scores in homogeneous grouping in English, 
Mathematics, and French than in the other depart-
ments. 
(11) Recommending Students for College. More than three-
fourths of the schools in this group employ test 
results in recommending students to college. In 
about eighty-five per cent of the schools using 
test scores in making recommendations to colleges, 
the actual test results are sent to the colleges. 
In some schools, the scores are merely referred to 
in the preparation of summary reports for the 
colleges, while other schools forward to the college 
both the teat scores and a summary statement about 
the student. The replies to the questionnaire in-
dicate that the largest group of schools report 
the test scores in the form of lists or transcripts, 
but that about one-third of the schools sending 
test scores to colleges now make use of cumulative 
reports for this purpose. 
==== 
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(12) Transferring Pupils. One hundred and ten, or a-
tiDut seventy-two per cent, state that they uti-
lize test results in transferring pupils to 
other schools. Of this number, approximately 
eighty-six per cent send the actual test scores 
to the school to which the pupil is going. The 
test scores are sent to the other schools in 
various ways, but lists of scores and cumulative 
records are the most common. 
(13) Special Programs for Superior Pupils. About two-
fifths of the schools state that they use test 
results in planning special programs for pupils 
who are outstanding in ability. English and 
Mathematics tests are employed in this way to 
greater extent than other tests. 
(14) Case Studies. More than seventy per cent of the 
schools utilize test results in case studies, al-
though these studies are written up in only about 
twenty per cent of the schools. The head master 
makes case studies in about two-thirds of the 
schools in which such studies are carried on, and 
classroom teachers make case studies in a little 
less than one-third of the schools. Psychologists, 
remedial teachers, and counselors do not account 
for a very large percentage of the case studies in 
these schools, probably because many of the smaller 
schools do not have such specially trained persons 
on their faculty. 
(15) Research. Less than one-fifth of the schools in-
dicate that any research work is done with the 
test results. This is not surprising, for the 
time for all members of the faculty of many schools 
is completely taken up with service to these stu-
dents. However, a study of the subjects of re-
search mentioned by twenty-six of the schools, 
indicates that varied and useful research studies 
of a practical nature are going on in a number of 
places. 
Traxler points out that while the picture of test uses is 
very encouraging, it is doubtful if any one school is yet using 
its test results in such a way as to get maximum value from 
them . He recommends that the schools place less emphasis on 
the use of tests for the evaluation of teaching efficiency and 
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interschool comparisons, and direct their attention particu-
larly to the improvement of the uses of the tests with respect 
to the individual pupil, including the maintenance of cumu-
lative records, diagnosis and remedial teaching, planning 
special programs for superior pupils, case studies, and the 
making of objective reports to paren~s and to higher institu-
tions.Y 
At one time, according to Wood,~the conception held 
about tests was that they were essentially •snapshot' affairs 
to be given, scored, and acted upon at particular moments and 
then forgotten. Fortunately, claims Wood, this idea has 
rapidly given away during the last few years to a clearer 
understanding of the basic necessity of measuring growth over 
a number of years, and to a new and more adequate appreciation 
,·1/ 
of the definite need for a systematic use of test result. e. ~ .. 
Sangrenl±/contributed a chapter on "Present Tendencies 
in the Use of Educational Measurements", in the December, 
1935 issue of the Review of Educational Research. He dis-
cussed the trends in the use of tests under the headings: 
Prognosis; surveys; diagnosis and remedial treatment; in-
11 
2/ 
J/ 
4/ 
Traxler, QQ· cit., p. 62. 
Ben D. Wood, "Basic Considerations in Educational Testing• 
Review of Educational Research, III (February, 19JJ), 5-20 
Ibid. 
Paul V. Sangren, "Present Tendencies in the Use of Edu-
cational Measurements", Review of Educational Research, 
V (April, 1935), 455-68. --
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I struction, grouping, and marking; experimentation and research; 
1 and guidance. In summarizing the present tendencies in the use l 
\ of educational measurements, he indicated clearly that the use 
I of tests as an integral part of educational procedure and re-
search is growing. Sangren said: 
Using tests for what they may contribute to 
the realization of the important aims of 
education and the solution of educational 
problems aP.pears decidedly to be the modern 
tendency.J./ 
Stenquist and Broenin~share the philosophy of Sangren,l/ 
but point out quite strongly that: 
Educational tests are probably the sharpest of 
all the tools of research. But they can easily 
be so misused as to yield not only trifling but 
even harmful results. Piecemeal, spasmodic test-
ing, with tests of doubtful validity, even though 
they be "standardized", is of meager worth. The 
very frailty of this new but incisive instrument 
in education demands that every possible in-
genuity be exercised in their use so as to strength-
en their total effectiveness. Continuous programs 
of recurring, comparable tests, recorded in com-
parable terms, is one telling way aq capitalize 
the potential usefulness of tests.~ 
Woodj/has been one of the most consistent critics of the 
conventional uses that have been made of test results. He 
il 
y 
Sangren, ££• cit., p. 468. 
John L. Stenquist and Angela M. Broening, "Research Through 
Educational Tests", Review of Educational Research, IV 
{March, 1934), 58-64. --
Sangren, QE.· cit. 
Stenquist and Broening, QE· cit., p. 64. 
Wood, Q£. ill· 
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claims that raising the scores of pupils on a test, through 
increased learning, was not the end to be sought; that for many 
pupils such an increase was immaterial, and for some of them 
it was undesirable. He was writing of algebra, but his phi-
losophy was general. He criticized the widespread use of tests 
for administrative purposes--marking, promoting, classification, 
credit, admission, retention--and emphasized the need for using 
tests for a continuous study of the individual and for adapting 
both the curriculum and the instructional methods to the needs 
of that individual.ll 
1/ Yood, ..Q.E. cit., p. 9. 
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CHAPTER III 
COLLECTION OF THE DATA 
The administration and scoring of a test is only one of 
the phases of a testing program. Once this is accomplished, 
the next important step is the interpretation and understand-
ing of the test results. 
Use of grade norms. All of the achievement test results 
were given in grade level norms which somewhat prohibited any 
lengthy statistical analysis of them. Grade norms are usually 
expressed in terms of years and school months, a ten- month 
s chool year being used as the basis for measurement. Hildret~ 1 
claims that since American public school system is a grade 
system, the grade norms are more easily interpreted and so 
more widely used. Hildreth lists the following as the main 
advantages and weaknesses of grade norms:Z/ 
]] 
_y_ 
(1) To determine the grade level for which a pupil 1 s 
grade performance in any test is typical. 
(2) To compare the individual pupil 1 s grade equi-
valent with that of other pupils and with the 
group median. 
(3) To compare local achievement with the national 
norms. 
(4) To compare achievement of any grade subsivision ... 
with a total unit of which it is a part, in order 
to determine subject strength and weakness. 
Gertrude H. Hildreth,-· Manual for Interpreting, Word Book 
Company, New York, 1948, p. 3s:-
Ibid., p. 36-37· 
3i 
(1) Careful consideration should be given to the 
meaning of a grade equivalent several years 
above a pupil's actual grade placement. It 
does not mean that he should be changed to 
this higher level or that his achievement is 
equal to that of a student on that level ..• 
(2) Grade norms should not be considered as a 
standard which every individual in a grade 
must reach, but rather as an indication of 
what the average pupil will do. 
(3) Grade norms are not comparable at all grade 
levels. 
Flanagan!/questions the wisdom of using grade norms in 
high school. He claims that at the secondary school and 
college levels, grade scores tend to lose their meaning in 
most fields because of the lack of continuity of the subjects 
and variability in grade placement. 
Grade level scores were used in this study as they were 
the only means by which any group-growth analysis could be 
made. No equated scores were recorded on the test record 
cards--only grade level scores. 
Nature of the sampling. To compile data for this study, 
the achievement test records of two classes--the class of 1950 
which has gone on to high school, and the class of 1951, the 
present ninth grade--were used. To make group-growth analysis 
valid, only those pupils who were tested each of the three 
years--seventh, eighth, and ninth grades--were included in the 
study. 
1/ John C. Flanagan, QQ· cit., p. 9. 
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In the class of 1950, there were one hundred and twenty 
pupils who were tested each year, and in the class of 1951, 
one hundred and thirteen pupils who had taken all tests. 
These were good samples, as they represented a seventy-five 
percent sampling of one hundred and sixty-one, and a sixty-
two percent sampling of one hundred and eighty students, re-
spectively. 
Considering the insignificant number of students who had 
transferred, this appeared to be a very good representation 
of the number who stayed in school for the three-year span. 
As far as could be determined, no selective factors were 
present to change the groups as they moved along. At this 
age and grade level, there are practically no school leavers, 
and in the Newton School System, a small percentage of re-
tardation. Most of the numbers missed in the samples were 
caused by transfer to other systems, or to the Trade School, 
or absences on testing days. 
Table I shows that of twenty-six boys in the class of 
1950 not tested consecutively from the seventh, eighth, and 
ninth grades, forty-two and three tenths per cent went to the 
Newton Trade School after the completion of the eighth grade, 
and thirty-eight and five tenths per cent moved to other 
school systems. Only fifteen and four tenths per cent, or 
four boys missed complete testing due to absence. Of fifteen 
girls incompletely tested, the greatest number, ten or sixty 
and seven tenths per cent,was due to absence. The remainder 
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TABLE I 
ANALYSIS OF REASONS FOR INCOMPLETE TESTING OF 
FORTY-ONE BOYS AND GIRLS IN THE CLASS OF 1950 
BOYS GIRLS 
Reason for ' .. I 
incomplete 
testing Number Per cent Number Per cent 
Absent 4 15.4 10 66.7 
Trade School 11 42.3 0 o.o 
Moved 10 38.5 5 33-3 
Went to work 1 3.8 0 0.0 
Died 0 0.0 0 o.o 
Total 26 100.0 1'5 100.0 
TABLE II 
ANALYSIS OF REASONS FOR INCOMPLETE TESTING OF 
SIXTY-SEVEN BOYS AND GIRLS IN THE CLASS OF 1951 
' 
BOYS GIRLS 
Rea.son for 
incomplete 
testin~ Number Per cent Number Per cent 
Absent 14 35-9 13 46.4 
Trade School 7 17.9 0 0.0 
Moved 15 38.5 13 46.4 
Went to work 3 7.7 0 0.0 
Died 0 o.o 2 7.2 
I Total 3_2_ 100.0 28 100.0 
u 
~ 
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moved to another city or town during the course of their 
junior high school years. Therefore, in the total class of 
1950, only fourteen, or thirty-four per cent, of those not 
completely tested, were due to absenteeism. 
Table II ·shows thirty-seven and six tenths per cent of 
the graduating class of 1951--thirty-nine boys and twenty-
eight girls--did not have complete achievement test records. 
Thirty-five and nine tenths of the boys and forty-six and 
four tenths of the girls were absent for at least one testing 
day in the three years. Thirty-eight and five tenths per 
cent of the boys and forty- six and four tenths per cent of 
the girls moved during the three years concerned. Moving 
from the neighborhood constituted the main reason for in-
complete testing. 
~ ~ Distribution. The classes of 1950 and 1951 were 
very similar in I . Q. distribution. Both curves were fairly 
normal in appearance as may be seen 'in Figures 1 and 2 . The 
mean I. Q. for grade seven was 103.5 for the class of 1950, 
and 101.5 for the class of 1951. Subsequent analysis of a-
chievement tests showed that the 1950 group evidenced more 
growth than the 1951 group. The difference in I. Q. scores 
may explain some of this variance, although the difference 
between 103.5 and 101.5 does not appear to be statistically 
significant. 
In order to determine more accurately whether or not the 
sa.mplings used in the study were sufficiently representative 
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Figure 1 
DISTRIBUTION OF THE INTELLIGENCE QUOTIENTS 
OF THE 161 PUPILS IN THE CLASS OF 1950 
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Figure 2 
DISTRIBUTION OF THE IN~ELLIGENCE QUOTIENTS 
OF THE 120 PUPILS IN' THE CLASS OF 1950 
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of the two classes to make the study statistically valid, an 
I. Q. distribution was made of the total population of each 
class and compared with the I. Q. distribution of those in 
the class used in the study. (See Figures 1, 2, 3, and 4.) 
The mean I. Q. of the total population of the class of 
1950 was 103.0. Thus adequate representation was shown by 
the one hundred and twenty whose mean I. Q. was 103.5. 
The mean I. Q. of the total population of the class of 
1951 was 101.1. Adequate representation was again shown by 
the one hundred and thirteen whose mean I. Q. was 101.5. 
Use of the Otis Normal Percentile Chart. The initial 
data, the Stanford achievement test scores for each of the 
six sub-tests for both the class of 1950 and the class of 1951, 
was procured from the cumulative record cards in the school 
office. This data consisted of the grade level scores of the 
students concerned in the study. 
This initial data was set up on Otis Normal Percentile 
Charts.l/These are specially constructed charts, seventeen by 
eleven inches, of cross-section paper marked off on a per-
centile scale representing percentile units from 0.1 to 99.9. 
The logarithmic principle of variable units {units getting 
larger as they recede from the center) is carried out in the 
percentile scales. 
Arthur S. Otis, Normal Percentile Chart, World Book Compan~ 
New York, 1938. 
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Along the top of the chart are spaces for entering per-
tinent information or legend about the particular study being 
set up on the chart: The name of the grade or group, the 
number of cases, name of the test, the form, date, and ex-
aminer, the graph maker, school, and name of the city or town. 
At the left of the chart are columns for recording information 
needed for plotting the chart; viz., score intervals, fre-
quencies, sub-totals, and per cents for each of the two 
variables. Additional variables may be added if more than two 
are to be compared at one time. 
A particular advantage and unique factor of. the per-
centile chart is that the plus and minus sigma of a distri-
bution and multiples and fractions of them can be read direct-
ly from the "percentile curve" of the distribution. Due to 
the careful setting up of the scale so as to set up sigma 
intervale corresponding to the width of sigma units in a nor-
mal curve, each sigma unit equals two inches. 
A manual of directionsllmay be obtained along with the 
charts which states that the purpose of the Normal Percentile 
Charts is twofold: "First, to accomplish all the purposes of 
graphic representation and interpretation of the scores of a 
group; and second, to do so in the simplest and easiest manner." 
In addition to these major functions of the charts, sever-
al specialized classifications are listed among which the 
following are concerned with this study:61 
1J Ibid., Manual of Directions. 
======l~S:L Ibid., Manual of Directions p. 1. 
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(1) To see at a glance what the central tendency of 
the group of scores is, and also to obtain a 
measure of the central tendency. 
(2) To see at a glance how widely the scores are 
distributed, and to obtain a measure of the 
variability of the scores in the group. 
(3) To compare quickly and easily the variabilities 
of two or more groups of scores. 
(4) To compare quickly and easily the central 
tendencies of two or more groups of scores. 
(5) To find the score that is attained by any given 
portion of the group. 
Using any one of the copies of the Otis Normal Percentile 
Charts used in this study as an illustration, the procedure 
for the use of the charts follows. 
(1) Using the achievement test scores obtained from 
the cumulative record cards, the necessary legend 
is completed at the top of the chart. The first 
chart represents Test 1, Paragraph Meaning--the 
first sub-test for the Advance Battery, Partial 
Form D of the Stanford Achievement Test. Variable 
I is the seventh grade of the class of 1950 con-
taining one hundred and twenty cases, while 
Variable II and Variable III are the eighth and 
ninth grades, respectively, of the same class as 
they moved through the junior high school. 
(2) As five was the score interval chosen for this 
study, the ne~ step was to group the grade 
level scores into intervals of five. Beginning 
at the lower left with the interval containing 
the lowest score, intervals of five are recorded 
until the interval containing the highest grade 
level score is reached. 
(3) The next column contains the frequencies of cases 
found in each interval. These frequencies were 
found by tallying on another sheet of paper set 
up for the purpose. Any step interval other than 
five may be used, but five was preferred for this 
study as the chart itself is laid off in five-
space intervals. 
'I 
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1 ( 4) To get the figures for the "sub-total" column, 
the frequency column figures are cumulatively 
added from the bottom to the top. If the work 
is correct, the last sub- total will equal the 
number of cases used with that particular vari-
able. In this study each variable on one chart 
was the same. 
(5) The per cents are really cumulative per cents, and 
are found by dividing each number in the sub-
total column by the number of cases in the whole 
distribution. 
(6) Now is the time at which the points are plotted 
on the chart. First, the horizontal line mark-
ing the upper limit of the first-step interval; 
a dot is placed on the horizontal line at the 
point indicated by the corresponding number in 
the per cents column. This procedure is con-
tinued until the top interval is reached. The 
highest point on the Percentile Scale is 99.9, 
so it is not possible to plot one hundred per cent. 
(7) The next step is drawing the percentile curves. 
This may be done by merely drawing lines joining 
each consecutive dot on the chart, resulting in 
a somewhat zigzag line, or to draw a smooth line 
through the dots touching as many of the plotted 
points as possible, keeping an approximate balance 
between untouched points above and those below 
the line. In a normal distribution, the dots will 
tend to lie along a straight line. If the distri-
bution tends to be skewed, the dots will appear 
to lie in a curve. 
(8) After the lines or curves are drawn, the median, 
or the central tendency, must be located. This 
is easily found by reading off the point at 
which the line crosses the fiftieth percentile. 
(9) The measure of variability--the standard devia-
tion--is located by reading off the points where 
the line cuts across the plus 1 sigma line and 
the 1 minus sigma line. If the distribution is 
normal, these two measures will be equal; if not, 
the sigma values will have to be averaged to get 
a mean measure of variability. 
(10) This same procedure was followed for all variables 
in each one of the sub-tests for both classes. 
! 
I 
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Thus, it is apparent how the chart facilitates finding 
the mean and standard deviation of a particular variable, be-
sides comparing it with other groups of scores. From these 
charts it was possible to determine the mean and standard 
deviation of each of the sub-tests of the Stanford Achieve-
ment Test for the seventh, eighth, and ninth grades of the 
classes of 1950 and 1951 and to compare the growth from year 
to year of one class in each test with the growth of the other. 
Standard Error. Tables III, IV, V, VI, VII, and VIII 
show the mean and standard deviation obtained from the Normal 
Percentile Charts. The standard error of the mean was de-
rived by the use of the following formula: 
(!"' 
SE mean or 6m = ~ 
This chapter was concerned primarily with an explanation 
of the methods used in accumulating raw statistical data. It 
in no sense intended to show the significance of that data 
as it related to achievement and progress at the Frank A. Day 
Junior High School. 
The following chapter will explain how the accumulated 
data can be applied through use of Fisher's Test of Signi-
ficance in such a way as to show whether differences between 
the local and the national groups are or are not significant. 
4.2 
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TABLE III 
MEAN, STANDARD DEVIATION, AND STANDARD ERROR 
OF EACH SUB-TEST OF THE STANFORD ACHIEVEMENT 
TEST OF GRADE SEVEN OF THE CLASS OF 1950 
STANDARD STANDARD TESTS MEAN DEVIATION ERROR 
Paragraph Meaning 7.1 2.15 .196 
Word Meaning 7-3 1. 70 .155 
Language Usage 7.6 1.90 .173 
Spelling 5·7 1-55 .141 
Arithmetic Problems 6.2 0-75 .068 
Arithmetic Fundamentals 5.6 0. 6 '5 ~o~ 
TABLE IV 
MEAN, STANDARD DEVIATION, AND STANDARD ERROR 
OF EACH SUB-TEST OF THE STANFORD ACHIEVEMENT 
TEST OF GRADE SEVEN OF THE CLASS OF 1951 
TESTS MEAN STANDARD DEVIATION 
STANDARD 
ERROR 
Paragraph Meaning 7.3 2.75 .258 
Word Meaning 7.0 1.85 .174 
Language Usage 7.4 1.70 .159 
Spelling 5-7 1.75 .164 
Arithmetic Problems 6.1 0.85 .079 
Arithmetic Fundamentals 5.4 0.70 • 06 '5 
TABLE V 
MEAN, STANDARD DEVIATION, AND STANDARD ERROR 
OF EACH SUB-TEST OF THE STANFORD ACHIEVEMENT 
TEST OF GRADE EIGHT OF THE CLASS OF 1950 
STANDARD STAND ARD TESTS MEAN DEVIATION ERROR 
Paragraph Meaning 8.6 2.40 .219 
Word Meaning 8.5 2.10 .191 
Language Usage 8.2 2.)0 .210 
Spelling 6.8 2.25 .205 
Arithmetic Problems 7.8 1.80 .164 
Arithmetic Fundamentals 6.9 1.6 'l .1'10 
TABLE VI 
MEAN, STANDARD DEVIATION, AND STANDARD ERROR 
OF EACH SUB-TEST OF THE STANFORD ACHIEVEMENT 
TEST OF GRADE EIGHT OF THE CLASS OF 1951 
STANDARD STAND ARD TESTS MEAN DEVIATION ERROR 
Paragraph Meaning 8.5 2.40 .225 
Word Meaning 8.7 2.20 .206 
Language Usage 8.0 2.)0 .216 
Spelling 7.2 1.90 .178 
Arithmetic Problems 7-3 1.90 .178 
Arithmetic Fundamentals 7.6 2.1'1 .202 
4.4 
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TABLE VII 
MEAN, STANDARD DEVIATION, AND STANDARD ERROR 
OF EACH SUB-TEST OF THE STANFORD ACHIEVEMENT 
TEST OF GRADE NINE OF THE CLASS OF 1950 
TESTS MEAN STANDARD STANDARD DEVIATIO~ ERROR 
Paragraph Meaning 10.1 1.80 .164 
Word Meaning 10.) 1.55 .141 
Language Usage 9.5 2.15 .196 
Spellin{t·. 8.6 2.50 .228 
Arithmetic Problems 9.0 1.95 .178 
Arithmetic Fundamentals 1.80 .164 
TABLE VIII 
MEAN, STANDARD DEVIATION, AND STANDARD ERROR 
OF EACH SUB-TEST OF THE STANFORD ACHIEVEMENT 
TEST OF GRADE NINE OF THE CLASS OF 1951 
TESTS 
Paragraph Meaning 
Word Meaning 
Language Usage 
Spelling 
Arithmetic Problems 
MEAN 
8.9 
9.3 
8.6 
7.6 
7.8 
STANDARD STANDARD 
DEVIATIO ERROR 
2.)0 .216 
1.90 .178 
2.40 .225 
2.65 .249 
2.)5 .221 
.2 2.25 .211 j Arithmetic Fundamentals 
+= 
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CHAPTER IV 
ANALYSIS OF THE DATA 
Relationship of Data Accumulated to the Problem. Summa-
ries of the mean, standard deviation, and standard error of 
eac~ of the sub-tests for each of the grades for both classes 
appear in Tables III, IV, V, VI, VII, and VIII. The fact that 
local distributions did not follow the pattern of the national 
grade level scores indicated that for analysis of progress in 
achievement in the local group, the national grade level scores 
were misleading. It became apparent that in order to relate 
the means of the local group to the means of the national group 
s. test of significance should be made. 
Fisher 1 s Test of Significance. Fisher 1 s Test of Signi-
ficance was used to compare the mean score of the Newton pupils 
to the mean score of the norm. This is a standard statistical 
technique by which the significance of the difference between 
the means of two groups may be judged. Wylma Curti~used 
Fisher1 s technique to compare the mean score of Cambridge pupil 
to the mean score of the norm. The formula for Fisher's Test 
of Significance is: 
1/ 
... 
t = ..:.V---=N~-~(Mx;;;· =--~( MY:..::::_ __ -_s~.E~)~] 
SDX 
Wylma R. Curtin, 11 Educational Measurement and Instructional 
Research". The Cambridge School Survey, Section VI. Directec 
by Alfred ~6 .. Sim3son. Cambridge, Mass.: School Committee, ========~==~1~46=·~Pu~. ~~2--l9 ~·==================================~======== 
where N - number of cases 
Msx - mean of Newton pupils 
E - sta.ndard error of the mean of the norm 
My - mean of the norm 
SDx - standard deviation of Newton pupils 
In interpreting this measure, it was noted that when N 
equaled one hundred and twenty and one hundred and thirteen as 
in these samples, the critical value oft was~ 2.62 and !2.63, 
respectively. This critical value represented a difference 
which was 'very significant•. It corresponded to a probability 
of one chance in one hundred that so great a difference between 
means would arise by chance. Thus when t was equal to or 
greater than + 2.62, the achievement of pupils in the class of 
1950 was significantly superior to the norm; when t was equal 
to or greater negatively than - 2.62, the achievement of the 
pupils of 1950 was significantly inferior to the norm; when 
... 
the value of t fell between - 2.62, the achievement of the 
pupils of the class of 1950 was not considered to be signi-
ficantly different from the norm. In the same manner, when t 
was equal to or greater than + 2.63, the achievement of pupils 
in the class of 1951 was significantly superior to the norm. 
When t was equal to or greater negatively than - 2.63, the 
achievement of the pupils of the class of 1951 was significant-
ly inferior to the norm. f. When the value of t fell between -
2.6J, the achievement of the pupils of the class of 1951 wasnot 
considered to be significantly different from the norm. Tables 
IX through XX present summaries of the measures of significance I 
in quantitative form. Tables XXI and XXII present the same 
data in qualitative form. 
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TABLE IX 
MEASURES OF ACHIEVEMENT IN PARAGRAPH MEANING 
OF THE CLASS OF 19.50 AS COMPARED \IJ"ITH THE NORM 
TABLE X 
MEASURES OF ACHIEVEMENT IN PARAGRAPH MEANING 
OF THE CLASS OF 1951 AS COMPARED WITH THE NORM 
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TABLE XI 
MEASURES OF ACHIEVEMENT IN WORD MEANING 
OF THE CLASS OF 1950 AS COMPARED WITH THE NORM 
F .A.Day Jr. National Diff-
High School Norms erence Fisher 
TEST N Norms S.E. of the t 
Mean 
Mean s. D. Mean S.D. 
wor-d 
Meaning 
120 7.3 1.7 7.4 2 .2( .02' -.1 - . 470 
Grade 7 
Word 
Meaning 
120 ~L5 2.1 8.4 2.3 .OJ .... 1 T•J59 
Grade 8 
Word 
Meaning 
120 10.3 1.55 9.4 2.1< • 04, +.9 .1.6.07 
Grade 9 
TABLE XII 
MEASURES OF ACHIEVEMENT IN WORD MEANING 
OF THE CLASS OF 1951 AS COMPARED WITH THE NORM 
F.A.Day Jr. National Diff-
Hign School Norms erence Fisher 
TEST N Norms S.E. of the t 
Mean 
Mean s. D. Mean S.D. 
Word 
Meaning 
113 7.0 1.85 7.4 2.2( .02'i - .4 -2.14 
Grade _7._ 
Word 
Meaning 
113 8.7 2.20 8.6 2 .J~ • OJJ ..-.1 +·333 Grade 8 
Word 
Meaning 
113 9.3 1.90 9.2 2 .1~ . 04J +.1 +·330 Grade 9. 
-
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TABLE XIII 
MEASURES OF ACHIEVEMENT IN LANGUAGE USAGE 
OF THE CLASS OF 1950 AS COMPARED WITH THE NORM 
F.A.Day Jr. National Diff-
High School Norms S.E. erence Fisher 
TEST N Norms of the t 
Mean 
MP-~=tn S.D Mean s D 
Language 
Usage 
7.6 7.40 +-994 120 1.90 2.20 .027 .-.2 
Grade ? 
Language 
Usage 
120 8.2 2.30 8 .40 2.35 .031 -.2 -.804 
Grade 8 
Language 
Usage 
120 9-5 2.15 9.40 2.15 .041 ... 1 ..... 300 
Grade 9 
TABLE XIV 
MEASURES OF ACHIEVEMENT IN LANGUAGE USAGE 
OF THE CLASS OF 1951 AS COMPARED WITH THE NORM 
F.A.Day Jr. National Diff-
High School Norms ere nee Fishe r 
TEST N Norms S.E. of the t 
Mean 
Mean S.D. Mean S.D. 
Language 
Usage .. .. 
11'= ·~ 7.4 1.70 7.40 2.20 .027 -0 -0.00 
Grade 7 
Language 
Usage 
11~ 8.0 2 • .30 8.60 2-35 .0,31 -.6 -2.63 
Grade 8 
Language 
Usage 
11'= ·~ 8.6 2.40 9.20 2.15 .041 -.6 -2 .~·7 Grade 9 
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TEST 
Spelling 
Grade 7 
Spe~ling 
Grade 8 
Spelling 
Grade 9 
TABLE XV 
MEASURES OF ACHIEVEMENT IN SPELLING OF THE 
CLASS OF 1950 AS COMP~D WITH THE NORM 
F.A.Day Jr. National Diff-
High School Norms ere nee 
N Norms S.E. of the 
Mean 
Mean S.D. Mean S.D. 
120 5-7 1.55 7.4 2.20 .027 -1.7 
120 6.8 2.25 8.4 2.)5 .0)1 -1.6 
120 8.6 2.50 9.4 2.1_5 .041 
-
.8 
Fisher 
t 
-11.16 
- 7.63 
-3.32 
1=-...,.-=--=-=--=------o.-==-.-,--=-==- --=-==·=~-===-,-=-· =c=-=-=====-==o-=-.=.==-= ---= ~---=---=---=·= F·==·=· -=-= 
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TABLE XVII 
MEASURES OF ACHIEVEMENT IN ARITHMETIC FUNDAMENTALS 
OF THE CLASS OF 1950 AS COMPARED WITH THE NORM 
F.A.Day Jr. National Diff-
High School Norms erence Fisher 
TEST N Norms s . E. of the t 
Mean 
Mean S D. Mean S D. 
Arithmetic 
Funda-
menta1s 120 5.6 .65 7.4 2.20 .027 -1.8 -29.86 
Grade 7 
Arithmetic 
Funda-
mentals 120 6.9 1.65 8.4 2.35 .031 -1.5 
- 9·75 
Grade 8 
Arithmetic 
Funda-
menta1s 120 9.9 1.80 9.4 2.15 .041 t-·5 + 2.79 
Grade 9 
TABLE XVIII 
MEASURES OF ACHIEVEMENT IN ARITHMETIC FUNDAMENTALS 
OF THE CLASS OF 1951 AS COMPARED WITH THE NORM 
F.A.Day Jr. National Diff-
High School Norms erence Fisher 
TEST N Norms S.E. of the t 
Mean 
Mean S D. Mean S.D. 
Arithmetic 
Funda-
mentals 11-:l 5.4 .70 7.4 2.20 .027 -2.0 -29.92 ._,
Grade 2_ 
Arithmetio 
Funda-
mentals ll':l ._, 7.6 2.15 8.6 2.35 .031 -1.0 - 4.79 
Grade 8 
~rl~hme'tlc 
Funda-
" 
• mentals 11': 9.2 2.25 9.2 2.15 .041 ~o.o 
-
.19 
·-Grade 2 
3 
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TABLE XIX 
MEASURES OF ACHIEVEMENT IN ARITHMETIC PROBLEMS 
OF THE CLASS OF 1950 AS COMPARED WITH THE NORM 
TEST 
Arithmetic 
Problems 
Grade 7 
Arithmetic 
Problems 
Grade 8 
Arithmetic 
Problems 
Grade 9 
F.A.Day Jr. National 
High School Norms 
N Norms 
Maan S D 
120 6.2 -75 7.4 2.20 
120 7.8 1.80 8.4 2.35 
120 9.0 1.95 9.4 2.15 
TABLE XX 
Diff-
erence Fisher 
S.E. of the t 
Mean 
.027 -1.2 -17.12 
.031 - .6 - 3.46 
.041 - .4 - 2.02 
MEASURES OF ACHIEVEMENT IN ARITHMETIC PROBLEMS 
OF THE CLASS OF 1951 AS COMPARED WITH THE NORM 
TEST 
Arithmetic 
Problems 
Grade 7 
Arithmetic 
Problems 
Grade 8 
Arithmeti< 
Problems 
Grade 9 
F.A.Day Jr. National 
High School Norms 
N Norms 
M ....... .., q n 
113 6.1 .85 7.4 2.20 
113 7-3 8.6 2.35 
11'= ·~ 7.8 2.35 2.15 
Diff-
erence Fisher 
S .E. of the t 
Mean 
.027 -1.3 -15.91 
.031 -1.3 - 7.09 
.041 -1.8 
- 6.14 
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Group Growth in Areas Tested. Although the t derived 
from Fisher 1 s formula was indicative of a positive or negative 
relationship between the local group and the national norm at 
a certain specific time, it did not measure the degree of 
growth manifested by the local group as it moved through the 
three years of the junior high school. Tables XXIII and XXIV 
were constructed in such a way as to show group growth as re-
lated to the means of the grade level scores. The mean grade 
level score of the sub-tests as measured in each grade was 
given, and its relationship to the national norm was indicated. 
The total growth of .each group in each sub-test,as determined 
by a comparison of the means at each grade level, is shown at 
the bottom of the charts. Through inspection of the charts, 
the relationship of each group at each grade level and in each 
sub-test to the national norm is easily recognized, and the 
total growth of each group in the sub-tests may be readily com-
pared to the growth which should be expected in the time be-
tween the giving of the first test in grade seven and the last 
test in grade nine. 
It was apparent that in three of the areas tested: Spell-
ing, Arithmetic Problems, and Arithmetic Fundamentals, the en-
tering classes were both retarded. In the three areas of Para-
I graph Meaning, Word Meaning. and Language Usage, both the clas 
II 
II 
of 1950 and the class of 1951 entered the Frank A. Day Junior 
High School with normal growth according to the national norms. 
II It is beyond the province of this paper to attempt an explana-
I 
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1 tion of any deviation from the norm. 
!I 
J Analysis of Data of the Class of lliQ. The class of 1950 
I showed a positive growth in all areas tested. The time which 
j elapsed between the giving of the first battery in grade seven 
I and the last battery in grade nine was exactly two years. The 
1 growth of the group,as indicated by mean grade level scores, 
Ill ranged from 1.9 years in Language Usage to 4.3 years in Arith-
metic Fundamentals. It was of considerable interest to note 
that Language Usage, where there was the least increment from 
I the seventh to the ninth grade, was the only area which was 
I above the norm when the class of 1950 entered the junior high 
school. In like manner, Arithmetic Fundamentals, where there 
was the most growth over the two years, was the area in which 
the same class scored the lowest (5.6) mean grade level score 
in the seventh grade. 
Through the inspection of Table XXI, it became obvious 
that the difference which existed between the Day group, class 
of 1950, and the national group was not significant in the 
areas of Language Usage and Arithmetic Problems; that the diff-
erence which existed in the areas of Paragraph Meaning, Word 
Meaning, and Arithmetic Fundamentals showed the Day group to be 
I significantly superior, while the difference in the area of I 
I 
I 
II 
II 
Spelling between the local group and the national norm showed 
the class of 1950 to be significantly inferior in achievement. 
It was noted that the greatest growth in achievement in all 
areas occurred over the eighth grade. 
.. -===lb-:-==-"'=-= --========= 
TABLE XXI 
QUALITATIVE SUMMARY OF FISHER 1 S TEST OF SIGNIFICANCE 
AS APPLIED TO ACHIEVEMENT IN EACH SUB- TEST GRADE 
SEVEN THROUGH NINE OF THE CLASS OF 1950 
Paragraph Word Language Arithmetic Arithmetic 
Grad Meaning Meaning Usage Spelling Funda- Problems 
mental a 
7 Normal Normal Normal Inferior Inferior Inf erior 
8 Normal Normal Normal Inferior Inferior Inferior 
9 Superior Superior Normal Inferior Normal Inferi or 
TABLE XXII 
USE OF MEAN SCORE TO REPRESENT GROUP GROWTH IN 
THE AREAS OF THE STANFORD ACHIEVEMENT TEST OF THE 
CLASS OF 1950 
Para- Word Lan- Spelling Arith- Arith-
Mean of the graph Mean- guage me tic me tic 
Norm Mean- ing Usage Funda- Problems 
ing mentals 
Grade 7. 4 ~an 7.1 7.3 7.6 5-7 5.6 6.2 
Re l ation to Ncn - .3_ -.1 ... 2 -1.7 -1.8 -1.2 
<rade 8.4 MEan 8.6 8.5 8.2 6.8 6.9 7.8 
Rela.ti on 1n :tbrrn "-.2 t-.1 -.2 -1.6 -1.'5 -0.6 
Grade 9 . 4 Mean 10.1 10.) 9·5 8.6 9.9 9.0 
Rela ticn ~ Ncli:m +.7 +.9 ..,.o.l -0.8 +0.5 -0.4 
Total Growth 
in 2.0 Years 3.0 3.0 1.9 2.9 4.3 2.8 
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1 In interpreting the data, it was necessary to be careful 
1
J
1 
to distinguish between what the results actually showed, and 
what they appeared to indicate at first glance. Due to the 
I fact that the class of 1950 entered the junior high school one 
I year and seven months retarded in Spelling, achievement in that 
area was definitely inferior as far as the national norm was 
concerned. However, growth over the two-year period was nine 
months beyond what could normally be expected for the school. 
Language Usage, on the other hand~-while achievement was normal 
according to the norm--actually was one month behind what sho 
normally be expected. The growth in Arithmetic Fundamentals 
from the seventh to the ninth grade was superior as far as the 
junior high school was concerned, but the achievement in re-
lation to the norm was qualitatively normal. This was due to 
the fact that the class of 1950 entered the school one year and 
eight months retarded in that area. Growth in Arithmetic Prob-
l .e -me progressed from inferior to normal over the two-year span 
but the quantitative table points out the fact that progress in 
the Day Junior High School in this area actually was eight 
months more than could normally be expected. 
Summary of Analysis. The class of 1950 progressed more 
than could normally be expected in all areas of the Stanford 
Achievement Test, with the exception of Language Usage where 
there appeared to be a trend toward lowered achievement from 
the seventh to the ninth grades, even though the relationship 
to the national norm was normal each year. Progress in achiev 
I 
-----~~==' 
ment in Arithmetic Fundamentals in the Day Junior High School 
for the two years was superior. It appeared that progress in 
achievement in the Frank A. Day Junior High School was above 
normal in all areas with the possible exception of Language 
Usage. 
Analysis of the Data of the Class of .!2..5!· The class of 
1951 did not show as favorable growth in all areas as did the 
class of 1950. Over a period of 1.8 years, this class showed 
growth ranging from 1.2 years in Language Usage to 3.8 years 
in Arithmetic Fundamentals. However, in three areas tested; 
namely, Paragraph Meaning, Language Usage, and Arithmetic 
Problems, the growth in grade level scores was less than the 
normal growth which should be expected on the basis of the 
length of time between the first and last batteries administe 
It was also apparent that the growth of the class of 1951 in 
all areas tested was less than the growth of the class of 1950. 
In the analysis of the data in Table XXII, it was obvious 
that the difference which existed between the local group and 
the national group was not significant in the areas of Para-
graph Meaning, Word Meaning, Language Usage, and Arithmetic 
Fundamentals. However, it appeared that the difference exist-
ing in the areas of Spelling and Arithmetic Problems showed 
the Day group to be significantly inferior to the norm. 
Of the four areas measuring normal growth in achievement 
in relation to the norm--Paragraph Meaning, Word Meaning, 
Language Usage, and Arithmetic Fundamentals--only one, Word 
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TABLE XXIII 
QUALITATIVE SUMMARY OF FISHER'S TEST OF SIGNIFICANCE 
AS APPLIED TO ACHIEVEMENT IN EACH SUB-TEST GRADE 
SEVEN THROUGH NINE OF THE CLASS OF 1951 
Paragraph Word . Language Arithmetic Arith-
Meaning Meaning Usage Spelling Funda- me tic 
mentals Problem 
Normal Normal Normal Inferior In:rerlor Inferio 
Normal Normal Normal Inferior Inferior Inferio 
s 
r 
9 Normal Normal Normal Inferior No.:rm a l Infer.io r 
TABLE XXIV 
USE OF ~AN SCORE TO REPRESENT GROUP GROvlTH IN 
THE AREAS OF THE STANFORD ACHIEVEMENT TEST OF THE 
CLASS OF 1951 
Para- Word Lan- Spelling Arith-
Mean of _the graph Mean- guage me tic 
Norm Mean- ing Usage Funda-
ing mentals 
Grade 7.4 Mean 7.3 7.0 7.4 5-7 5-4 
Relation to Narn -.1 -.4 ... 0 -..1 .7 -2.0 
Grade 8.6 Mean 8.5 8.7 8.0 7.2 7.6 
aelation to Noi'II -.1 +·l -.6 -1.4 -1.0 
Grade 9.2 Mean 8.9 9.3 8.6 7.6 9.2 
Relation 1D No~r -.3 +.1 -.6 -1.6 t-0.0 
Total Growth 
in 1.8 Years 1.6 2.3_ 1.2 1.9 3.8 
~-=--=- -- =-========--= 
Arith-
me tic 
Problem 
6.1 
-1.3 
7-3 
-1.3 
7.4 
-1.8 
1.1 
59 
60 
=======-=-=-91=--=--==-=-==~r======-====~=~~=-=-================================~~=-==~==== 
Meaning, attained more than the expected growth at the end of 
1.8 years. Spelling and Arithmetic Problems were both inferior 
to the norm every year. However, growth in Spelling over the 
1.8 year span was 1.9 years. This indicated that the class of 
1950 did progress in achievement in this area, while in the 
junior high school, to the extent that would naturally be ex-
pected. Total growth in 1.8 years in Arithmetic Problems was 
five months behind the norm; while achievement over the seventh 
grade in Arithmetic Problems was normal, lowered achievement--
only one-month growth--occurred over the eighth grade. 
Summary of Analysis. The class of 1951, while having a 
mean I. Q. comparable to that of the class of 1950, did not 
show as great a growth in any of the areas. Word Meaning, 
Spelling, and Arithmetic Fundamentals were the only areas which 
progressed in achievement to the extent that would be expected. 
As far as the school was concerned, Paragraph Meaning, Language 
Usage, and Arithmetic Problems were not up to the level of tot -
growth expected in 1.8 years, even though achievement--it can 
be noted--in relation to the national norm in the areas of 
Paragraph Meaning and Language Usage was normal. Progress in 
achievement in Arithmetic Problems was inferior to the norm. 
~ -==-=---=- --== -=======-===-=== ~ =·= ==~-=--==-==!!=-==-~= 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
Summary of the purpose of the study. The purpose of this 
study was to make a statistical analysis of the Stanford Achi~ 
ment Teet results of the class of 1950 and the class of 1951 to 
determine the efficiency of the school in influencing group 
~ogress in the areas tested. 
Findings. 
(1) The mean I. Q. of the students of the class of 
1950 included in the study was comparable to the 
mean I. Q. of the students of the class of 1951 
included in the study. 
(2) Both the classes of 1950 and 1951 entered the 
seventh grade of the Frank A. Day Junior High 
School with fairly comparable growth in each 
one of the six areas of the Stanford Achieve-
ment Teet. 
(3) Both classes entered the junior high school re-
tarded in Spelling, Arithmetic Fundamentals, and 
Arithmetic Problems. 
(4) Both classes entered the junior high school at 
approximately the same grade level of achieve-
ment, and at normal achievement according to 
national norms in Paragraph Meaning, Word Mean-
ing, and Language Usage. 
(5) The class of 1950 had more favorable growth in 
all areas tested than did the class of 1951. 
(6) Both classes entered the junior high school with 
greatest growth in Language Usage and least in 
Arithmetic Fundamentals. 
(7) Both classes left the Frank A. Day Junior High 
School with the greatest growth in Arithmetic 
Fundamentals and the least in Language Usage. 
=~====· 
Conclusions. 
(1) It is apparent that achievement in both classes 
in relation to the test norms in the areas of 
Paragraph Meaning, Word Meaning, Language Usage, 
and Arithmetic Fundamentals was satisfactory. 
(a) It is evident that both classes exhibited 
adequate knowledge of the meaning of words 
and that their reading vocabulary was satia-
factor~ly utilized in the comprehension of 
sentences and paragraphs. 
(b) There appeared to be a gradual decline in 
the achievement of pupils in Language Usage 
in both classes from the seventh to the 
ninth grade, although achievement in re-
lation to the norm was normal. 
(2) It was significant that although achievement in 
Spelling was not up to that of the norm group in 
the ninth grade, there was above-normal progress 
in achievement for the school from the seventh 
to the ninth grade. 
(3) The serious retardation of both classes as they 
entered the F. A. Day Junior High School in 
Spelling, Arithmetic Fundamentals, and Arithmetic 
Problems would indicate the need on the part of 
the school system to give consideration and 
thought to the cause or causes of this retardation~ 
in the elementary schools feeding into the F. A. 
Day. 
(4) It is apparent that the junior high school does a 
superior piece of work in influencing the progress 
of the students in the area of Arithmetic Funda-
mentals. 
(5) The class of 1950 progressed normally in achieve-
ment from the seventh to the ninth grade in Arith-
metic Problems. 
(6) The chief weakness of the class of 1951 appeared to 
be in Arithmetic Problema. Only one month growth 
over the eighth grade is very serious. Whether or 
not this is the start of a trend in the school due 
to some unknown factor should be determined by a 
similar analysis of the test results of each suc-
ceeding year. 
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Limitations of the study. It is felt that a limitation 
of this study lies in the fact that during the course of 
analysis and interpretation of the achievement test data, the 
content of the curriculum was not taken into consideration to 
determine the extent to which the Stanford Acnevement Test 
successfully covered the 1 breadth 1 of the curriculum. 
"Along with the comparison of actual test results 
should always go a consideration of the relative 
breadth of the curriculum. 11 1/ 
Mort and Gates point out that if the curriculum in a school 
system is broader than th8_t commonly found, there will be, 
without doubt, important elements of the curriculum to which 
no battery of tests will give adequate emphasis. In such a 
case, actual test scores equal to those of the normal 
situation show a better than normal status. On the other hand, 
if the curriculum under consideration is narrower than that 
normally found, the test results will tend to be higher than 
that of a normal situation. 
"Objective tests, in spite of all that has been 
done to improve them, still doubtless test the 
more traditional aspects of the curriculum better 
than the newer aspects . 11 Y 
It is understood that the abilities and achieve-
ment which we measure by testa contribute only two of many 
desirable educational outcomes. It may also be pointed out 
that we have no idea of the extent, large or small, to which 
the school is responsible for these outcomes. 
l/Mort and Gates, Q£· cit., p.6. 
~--~ _ g/]1ort and Gat_es, loc.~c;:;.;i:;,.t~· ===-======~=-'-=== __ _ 
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11 Test results have a certain significance, but 
without a knowledge of the many selective factors 
which affect the pupil group in any school and 
without an appraisal of many dynamic influences 
in their daily lives, one will hesitate to say 
that test results are e~ presumptive evidence 
of the quality of work being done in any particu-
lar school. Research in this area must, there-
fore, consider mone than test results." 1/ 
Suggestions for further research. 
(1) An analysis designed to reveal factors responsible 
for the unsatisfactory performance in the areas 
of inferior achievement. 
(2) A study to determine to what extent achievement 
teet results should be considered in the light 
of the breadth of the curriculum. 
(3) A correlation of achievement test scores in grades 
seven, eight, and nine with group test I.Q. 1 e 
and school marks. 
(4) A study of strengths and weaknesses of students 
with I.Q. 1 s below one hundred. 
1/Good, Barr, Scates, QQ· cit., p. 301. 
6 
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